C. Ecological Hazards
The following outline summarizes the significanblegical hazards covered in this section:

1. Wildfires
2. Invasive species

These types of natural hazards deal with biologicaisystems, and their effects upon the human ecpiand

built environment. The most well-known hazard tukttype is that of major wildfires. Although wiices, like

floods, occur naturally, dangers exist because hsrhae in areas where the disaster event willquically take
place and cause damage and threats to human lagaltlife. Ecological hazards must also be death o

maintain Michigan’s environmental and recreaticality of life, as well as the important econorséctors that
are closely connected with them (such as tourisgreation, agriculture, and natural resource etktnac
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Wildfires

An uncontrolled fire in grasslands, brushlands or forested areas.

Hazard Description

Forests cover approximately 49% (18.2 million acreks Michigan’'s total land area. These vast fargstovide
Michigan with the largest state-owned forest systerthe United States. In addition, Michigan hias fifth largest
qguantity of timberland acreage, with 4.2 milliorrex of softwoods and 13.1 million acres of hardveoodhat vast
forest cover is a boon for both industry and rettoea However, it also makes many areas of Michigghly
vulnerable to wildfires.

Although Michigan’s landscape has been shaped hifivg, the nature and scope of the wildfire threas changed.
Michigan's landscape has changed substantially theelast several decades due to wildland developraed so the
potential danger from wildfires has become moreesev Increased development in and around rurakgraore than
a 60% increase in the number of rural homes sineel80s) has increased the potential for losgeofihd property
from wildfires. (The map at the end of this semtghows the wildland / urban interface areas o concern in
Michigan.) There are simply not enough fire suppien forces available in rural areas to proteetystructure from
a disastrous wildfire.

Contrary to popular belief, lightning strikes arat the primary cause of wildfires in Michigan. Retgnonly about
7% of all wildfires in Michigan were caused by lighng strikes, and most other causes have beebuaétd to human
activity. Outdoor debris burning is the leading®a of wildfires in Michigan. Most Michigan wildés occur close to
where people live and recreate, which puts botlpleeand property at risk. The immediate dangamfraldfires is
the destruction of property, timber, wildlife, amgury or loss of life to persons who live in th#ezted area or who
are using recreational facilities in the area.

According to 2011 MDNR information, the leading sas of wildfires from 2001 to 2010 were:
1. Debris burning (32%)

2. Equipment (17%)

3. Miscellaneous (11%)

4. Unknown (10%)

5. Campfires (9%)

6. Lightning (7%)

7. Incendiary activity (5%)

8. Children (5%)

9. Railroads (3%)

10. Smoking (3%)

Areas of Greatest Vulnerability

The maps and tables at the end of this section shbweakdown of wildfires by county for the perisidce 1981,
including both the number of fires and the numbeaaes burned. The maps indicate that the wédfinreat in
Michigan is fairly widespread geographically. Tlhege number of permanent and seasonal homes {@bpét the
northern Lower Peninsula), coupled with the inceeimstourists during the most dry (and thereforesimalnerable)
times of the year, greatly increase the risk froidfives.

It should be noted that the figures shown on thpsytbb not include those wildfires suppressed balleolunteer fire
departments or the U.S. Forest Service. If thes®rds were readily available and broken down byntyg the

statistics would be significantly affected. Foample, the 1976 Seney fire burned approximatel§G@acres, which
included federal, state and private lands. In taaidi the statistics fail to show a major wildfiproblem in the
southern Lower Peninsula due to the small MDNR fimee presence in that area of the state. Howéweal fire

departments in the southern Lower Peninsula respontundreds of wildfires per year, and are inseotal in

keeping the wildfire threat in the southern Michigaunties in check.
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In geographic terms, the percentage of forestedl ¢awer is the highest (more than 75% of the fatadl area) across
the entire Upper Peninsula and in the Lower Pemansounties of Cheboygan, Crawford, Kalkaska, Lake,
Montmorency, Oscoda, Otsego, Presque Isle, anddroson (based upon a 2004 inventory by the USDAhe T
Michigan DNR has been involved in approximately 5&lifire events per year, in recent decades. Xerage of
about 4 deaths per year is estimated, from majents\alone.

Role of Local Governments

Local governments can take a number of actiongedoae the risk from wildfires. One important actibat can be
taken at the local level is to adequately addresdfive vulnerability reduction in local zoning dréhnces and
comprehensive/land use plans. Most local zonimignances lack provisions for wildfire vulnerabilitgduction, and
most comprehensive/land use plans are not prepfareénough in advance in rural areas to adequati&bct

development and institute mitigation measures gh-isk fire hazard areas. Communities are notaately utilizing

land use systems that recognize special fire pnabland requirements related to vegetation, topbgrapeather,
transportation and access, water supply, and gerfsitevelopment.

Local fire agencies, primarily due to lack of timed/or personnel, only sporadically review propokedsplits,

subdivisions, severances and other development&doprotection needs. In general, communities raot requiring
developers to project the fire vulnerability of ithrge-scale developments. These projectionsabs® not required
for most variances and special use permits. Brgldeeking building permits for additions to hordesnot have to
retrofit the existing structure to meet wildfirefety and mitigation measures. These measures dnaldde such
actions as replacing an existing roof covering wdthire-resistant or non-combustible covering, afistg smoke
detectors and other fire safety controls, or maiing a “Firewise” landscape by providing adequaghicular access,
signage streets, roads and buildings, and proviailegiuate emergency water supplies.

Additional measures that local governments can takeduce wildfire vulnerability include restriatj open burning
of trash and yard debris (which causes nearly bmd-of the wildfires in the state), and developiegacuation
procedures for wildfires in the jurisdiction's Emency Operations Plan (EOP) to minimize potentigiry and loss of
life.

Efforts of the MDNR Forest Management Division

The MDNR Forest Management Division is committed tmulti-jurisdictional, coordinated wildfire hazbmitigation
effort. The Division is actively working towarddecing the State’s vulnerability to wildfires by} farticipating in
multi-state and interagency mitigation efforts; &§ling local communities in developing zoning andbdivision
control ordinances that adequately address wildfifggation; 3) regulating the days and times peagie granted
permits to burn debris; 4) conducting research ddfiwe prevention, containment and suppressioliviiets; and 5)
developing wildfire hazard assessments to aid canity@nd property owners in determining their vulislity to
wildfires.

The MDNR is conducting a detailed statewide assessrno determine communities’ risks from wildfiresing

Geographic Information System (GIS) technology. isThssessment, which is expected to take seveeak yte

complete, will identify the areas of greatest conctor wildfires based on _existing and projecteddiauses and
population concentrations, as well as topographwrdiogy, soils, vegetative cover, and other ndtfeatures. The
assessment will provide the MDNR and other stagneigs, local governments, builders and developers private
citizens with information needed to make “Firewisafid use / development decisions and to facilitfagecreation of
community wildfire protection plans (CWPP), theralgglucing the wildfire threat to people and imprbyeoperty.

The risk map at the end of this section was thaltred an early approximation using GIS and a basadel, but
current mapping will result in products of far gevavalidity

Despite these ongoing initiatives of the MDNR Foidanagement Division, wildfire prevention mustdmphasized
more at the local level if a meaningful reductiarvulnerability is to occur.

Wildfire Suppression

One trend involves wildfires outstripping the alilof firefighters to suppress them. Fire protectin wildland areas
cannot be provided at the same level that it izviges in urban areas. Rural fire departments tende volunteer
forces, the members of which may be widely geogratlly dispersed. That dispersion greatly increabe response
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time in rural and wildland areas. In addition, sbeforces also tend to be not as well equippedheis tirban

counterparts. These factors, coupled with the éretaus increases in development in wildland aradstfze lack of

readily available water from pressurized undergdopipes, contribute to the possibility of wildfidissasters in many
areas of Michigan.

Wildfire Analysis

FEMA (and others) have created fairly detailed mdthfor estimating wildfire risks. The informatidn this
workbook summarizes that given in FEMA publicatid@6-2 ("Understanding Your Risks"). It primarilyses
weather, topography, and land cover (fuel) datestonate wildfire risks. The first activity is tap the "fuel model”
categories in the community. This process curyesirts all areas into three "fuel model" categofi@sed on the
types of vegetative land covers that could actuatsfin a wildfire event. Here is a summary of tineee fuel model
categories described by FEMA:

LIGHT FUEL CATEGORY - Covers any of the followinggeral descriptions of vegetation in an area:

Predominantly marsh grasses and/or weeds.

Mosses, lichens, and low shrubs are the pretwrhiground fuels, but have no overstory and/oupgdess

than one-third of the site.

3. Grasses and/or forbs predominate. Any woodybshwill occupy less than one-third of the sitén open
overstory of conifer and/or hardwood trees may esent.

4. Brush, shrubs, tree reproduction or dwarf sgecies predominate, but this is only considemgut fiuel if the
average height of woody plants is less than 6 &t they occupy less than one-third of the site.

5. Deciduous broadleaf tree species predominatdrenarea has not been thinned or partially chigfvwould
create a higher-risk fuel source called "slash.")

6. Conifer species predominate, but the primaound fuels are grasses and forbs. If the primaoyrd fuels
are duff and litter, branch wood, and tree boleentthe area can only be considered "light fuelpiife
needles are 2 or more inches in length, the overigaot decadent, and there is only a hominaliacdation
of debris.

N =

MEDIUM FUEL CATEGORY - Covers any of the followirggneral descriptions of vegetation in an area:

1. Mosses, lichens, and low shrubs are the pragimhground fuels, and an overstory of conifersip@s more
than one-third of the site.

2. Grasses and/or forbs predominate, with woodytshoccupying between one-third and two-thirdghefsite.

3. Brush, shrubs, tree reproduction or dwarf sjeecies predominate, and woody plants are eitleatgrthan 6
feet in height, or cover more than one-third ofdhe.

4. Conifer species predominate, and the underssadpminated by lichens, mosses, low shrubs, watulybs,
and/or reproduction. (If the primary ground fuate duff and litter, branch wood, and tree boles] pine
needles are less than 2 inches long, then thetoweraust not be decadent, and there must be onbna@nal
accumulation of debris.)

HEAVY FUEL CATEGORY - Covers any of the followingegeral descriptions of vegetation in an area:
1. Deciduous broadleaf tree species predominade srea that has been thinned or partially catiheg slash as
the major fuel component.
2. Conifer species predominate, with duff anetitbranch wood, and tree boles as the primaryrgréuels, and
an overstory that is overmature and decadent,avitbavy accumulation of dead tree debris.
3. Slash is the predominant fuel in the area.uf@»as heavy fuel at any level of loading, regasllof whether
settling has been significant or slight, and whetbkage is attached or falling off.)

The United States Department of Agriculture hasate@ a site with wildfire analysis resources, at
http://www.fs.fed.us/fire/science/index.htmBince USDA assesses fire risks nationwide, locatate resources will
probably be needed to supplement this source ierdcdaccurately assess a community's specificrioglel areas in
the local hazard mitigation plan.

FEMA's wildfire model then combines these fuel tygeas with assessments of local topography andhera
patterns, to identify overall risk categories (edll"moderate hazard,” "high hazard,” and "extreragatd.")
Topographic information provides three land categgibased on the severity of slopes present ar@am Low slope
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areas have slopes less than or equal to 40%. Miedelope areas contain slopes measuring from 4@8%. Steep
slope areas contain slopes greater than 60%.

Weather information can produce estimates of thmbsw of days per year with "critical fire weath@&dnditions.
FEMA has stated that a local or state fire mardoagstry department, or department of natural ueses can help in
determining the number of days per year that atifice weather is experienced in an area.

Overall categories of wildfire risk (moderate, higimnd extreme) are given by the following FEMA &bl

Frequency of Critical Fire Weather
1 day per year or less 2 to 7 days per year 8ove wiays per year

Slope Slope Slope Slope Slope Slope Slope Slope Slope
Fuel <40% 41%- <60% <40% 41%- 260% <40% 41%- <60%
Classification 60% 60% 60%
Light Fuel Moderatel Moderatd Moderate Moderate Matde | Moderate Moderats Moderate High
Medium Fuel | Moderate  Moderate High High High High xtiéme Extreme Extreme
Heavy Fuel High High High High Extreme| Extreme Extie Extreme Extreme

Additional factors that increase fire risk and negyincluded in a model include lightning and hurfegtors such as
the number of persons residing in, camping intivigj or traveling through an area. Such persoag mcrease fire
risks through carelessness or ignorance, whilerq@@esons (including residents and fire spotteray meduce risk of
uncontrolled wildfire in an area, through their oing fire awareness, prevention, and responseitiesiv It also
makes sense to take into account the type of ifyigthg personnel, equipment, expertise, and relegsources (such
as water) that are available to a community, dkitarin adjacent communities (from which a fire migpread).

Vulnerable structures are those located in or mepotential wildfire area, unless they have takeecwl steps to
become "Firewise" (as described previously). Namfhable roof and patio materials, clearance of te¢igen and
maintenance of a defensible space around structaneslable means to provide and facilitate siteeas by
emergency responders, and so on, will make a steigtotentially able to withstand wildfire eventsiis vicinity.
Structures that are located in a wildland/urbaerfate area should be evaluated for these sodgeofeatures that
will exacerbate or minimize their vulnerability. e@ain design or landscaping features can rendet-ask structure
completely vulnerable to any nearby wildfire evearid thus should be prioritized for wildfire mittgen strategies.
Although risk-estimation models exist, FEMA hastestiathat there are no standardized methods famattig the
amount of damages and economic losses that a coiymuiih sustain from a wildfire event.

Impact on the Public

Wildfires can cause widespread concerns and disngeven in cases where physical damages havepbeeented.
Smoke, closed roadways, and infrastructure impaetg interfere with ordinary life, as well as anaseeconomy and
planned events (including tourism). Wildfires a@ro directly cause structural fires to occur. eéBk refer to the
preceding sections about structural and scrafiitee@vents for more information about these po#impacts.)

Impact on Public Confidence in State Governance

The large scale of wildfires can cause widesprest@rns and disruption, smoke, closed roadwaysirdrastructure
impacts. Since many wildfire locations involve stinds (especially the Michigan Department of KdtResources),
major wildfire events may raise public questionwbthe effectiveness of governmental policies towthe

maintenance and monitoring of conditions on suokda

Impact on Responders

Wildfires involve special training, equipment, aexpertise, as well as a large-scale response diededit types of
risks for responders, including the large areaslired, the risks of extremely rapid fire spread] &cations that are
often isolated and distant. These tend to prediffidulties with responder equipment staging, 8part, coordination,
and communications.

Impact on the Environment
Wildfire impacts on Michigan’s environment can lmnsiderable, due to the fact that Michigan hasldhgest state-
owned forest system in the Eastern United Statesedl as the fifth largest timber acreage in thantry. Wildfires
physically damage natural vegetation, forestsstrekrubs, grasslands, native animals and insectesp etc, leaving
black soot, deposits of peat, smolder, and chafld@alground cover that can contaminate the soil anderground
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water table. Wildfires can also cause dramatic mmuhediate changes or shock in vegetation, elirtigasome
species or causing others to appear where theyweengresent before the fire. Wildfires (dependamgtheir size and
burning time) are a significant source of gases anticulates in the atmosphere, including carbimxide, carbon
monoxide, methane, non-methane hydrocarbons amé®xif nitrogen. Fire also produces large amoohtsnall,

solid particles (particulate matter) that absort) seatter solar radiation, exacerbating climatanghaonditions.

Even though many fires occur close to where hureaitiences are located, they are a normal ecolggieaomenon
and serve long-term functions for vegetation amdrttural environment. Wildfires burn excess brusaintain large
savannah-like openings, and restore wetlands lmynigiout various unwanted brush and plants. Theralafunction
of fires within the environment can be consideredreewal or “cleansing process” as long as thadiret too severe.

Significant Wildfires

Michigan has experienced many destructive wildfiréshousands of homes (during Michigan’s first ceyt and

millions of acres of forest have been destroyeavihgfires. According to Michigan Department of Neal Resources
(MDNR) and U.S. Forest Service records, over 5Maniacres of forest in Michigan were burned bedwéd 910 and
1949, an average of 145,000 acres per year. Byanson, it was reported that between 1950 and ,1#886VIDNR

and U.S. Forest Service were involved in supprgssier 46,100 wildfires that burned 390,000 acfger@st, which

averages only 8,300 acres burned per year. Th#idmreduction in the acres of timber burned vaagdly the result
of (1) increased use of specialized equipment pprass the fires, and (2) intensified efforts talvére prevention.
The following list summarizes some of the largest most severe wildfires that have occurred in ligjgh to date.

Significant Michigan Wildfires

October 1871 - Lower Peninsula

The State's first recorded catastrophic fire o@zliin the fall of 1871, after a prolonged drougbgromuch of the Great Lakes region in the summéi8gfl. The
drought had left debris from logging and land dlegutinder dry, and as a result numerous fires éditiroughout the state. These fires continuestrtolder
until, on October 8th of that year, gale and hamie force winds fanned a series of fires acrosshmfithe northern Lower Peninsula. Because teiméndously
destructive wildfire occurred at the same timelesgreat wildfires that struck Peshtigo, Wiscon{gthich killed 1,300 people in a single night, ansbaaffected
Menominee County in the Upper Peninsula) and tteaBChicago Fire (which destroyed much of centtat&jo), the Michigan wildfire received little pidity.
However, the 1871 Michigan wildfire killed 200 pdemnd burned 1.2 million acres. When the windslfy subsided, the fire's swath stretched fromelLak
Michigan across to Lake Huron. The most heavifgaéd area, north of Saginaw Bay, had an areail3 sguare that was completely destroyed, wittr 6%
people killed. The worst of the fire was over bgt@ber 19, although the fire wasn’t completely egtiished for over a month.

August-September 1881 - Thumb Area

On August 31, 1881, several small fires in the Thurame together to form a major conflagration (camiynknown as the Thumb fire). A massive areairesf
moved through the Thumb counties, and six days, latepped at Lake Huron. This fire was, in maraysy more severe than the 1871 fire, since setiks
moved into the region in large numbers and logdiad gotten underway. More than a million acressevierned; property loss exceeded $2 million, arti2&re
killed. Like the 1871 fire, the fire of 1881 caratthe end of an extremely severe drought and hasesult of hundreds of land-clearing fires bdingught
together into a conflagration by high winds.

Summer 1896 — Ontonagon Fire

A dry summer exacerbated fire conditions and wialds helped to spread a wildland blaze to the tofW®ntonagon, which saw heavy destruction as dtresu
More than 340 buildings were burned, and hundrédesidents were displaced to nearby farms anaéaeby town of Rockland. Animals died and humaasw
injured, but fortunately, only one person was dttddlled in the disaster.

October 1908 — Metz Fire (Presque Isle County)

Droughts in northern Michigan exacerbated wildfienditions and threatened the town of Metz. Sofrth® evacuating residents tried to flee by tréiat the
train was wrecked near the station at Hawks byradsliout culvert, killing 14 passengers, plus twospns who lived at a nearby home. Since the brathfound
its path blocked by flames, it had attempted t@pednl backwards toward Metz and Alpena, but haddaii the effort.

July 1911 — Au Sable-Oscoda Fire (losco County,asd Cheboygan, Crawford, and Otsego Counties)

Enormous wildfires ravaged the northern Lower Psmlan and caused massive destruction at the tow@sobda and Au Sable, whose 1,800 residents were
evacuated by train and steamboat. At Cheboygange pile of sawdust had been burning for weeksveagibeyond control. A railroad suffered heavyséss
near Grayling, including 40 cars and two bridgEges at Oscoda and Alpena were reported to havtedtat slab yards. Damages were estimated 8{CKi®in
Alpena, and $500,000 in Oscoda and Au Sable. @t f Waters suffered $300,000 in damage to ptppaEnd at least as much to lumber. At least 500
evacuees were sheltered at Tawas City and EastsTaWatal losses across the area were estimatetleast $1.5 million. Several casualties werentegl, but

the total number actually killed in the disasteswat clear from reports.

May 1968 — Crawford and Kalkaska Counties

The “Fletcher Road Fire” was started at approxitga2el5pm on May 8, 1968, by a pipeline weldingvenehose company later paid out more than $90,000 in
damages for timber losses. Tree mortality was sirtwgal within an area of 4,216 acres across kikaand Crawford Counties, and the fire crowneacfred the
tree tops) in over 75% of that area. Crown fiiles this allow the fire to advance and spread dgpidhe fire was able to “jump” across Fletcherad@nd burned
at a rate of approximately 2 miles per hour, whichonsidered to be a fast-moving fire. Smokeadd seen from as far as 20 miles away. A miltioilar gas
refinement facility was placed at-risk by the fibeit protected by responder efforts.

August-September 1976 - Seney (Schoolcraft County)

In the late summer months of August and Septem®#6,1a fire near Seney burned approximately 74g208s. At least part of the fire was started githing
and quickly became uncontrollable due to an aburelaf flammable material brought on by drought éols. However, there were also problems invalvin
prescribed, controlled burns and smoldering areaslater reignited and thus created unusual pnuhleThe fire started on federal land and spreaaie and
privately owned lands. Fire suppression and damages exceeded $8 million.
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May 1980 - Oscoda County

In May 1980, a wildfire in Oscoda County (knowntlas Mack Lake fire) destroyed 44 homes and buillifigrced the evacuation of 1,500 people, andditiee
firefighter. A total of 24,000 acres were burneskulting in a total property and timber loss ofrlion. The fire has been claimed to have stemhrftem a
prescribed burn that got out of control when itfijped” across a highway. It has been claimed timajar wildfire occurs about every 20 to 30 yearthie area.

May 1986 - Marquette County
In May 1986, multiple wildfires in Marquette Courtbyirned 7,000 acres and forced the evacuation06004people at K.I. Sawyer Air Force Base when flame
spread right up to some of the housing units.

July 1988 — Escanaba (Delta County)

A large fire caused the evacuation of 60 familied the temporary closure of Highway U.S.-2. Tweffghters were injured battling what became kn@srthe
“Stockyard Fire,” a name given because the fira ameluded a site that had previously been usedstsckyard. Again, conditions were exacerbatetebional
drought effects.

May 1990 - Grayling (Crawford County)

In May 1990, a wildfire near Grayling in Crawfordthty (known as the Stephan Bridge Road fire) ki@ homes and 125 other structures, 37 vehiclds an
boats, and over 5,900 acres of forestland, resuitinproperty losses of $5.5 million. The timbesdes totaled another $700,000. The fire origthfiem a
controlled burning of a pile of brush and timbecw@wmulated from recently cleared land. The burmiag initiated while snow covered the ground, arthd been
presumed that the fire was completely extinguishiddwever, the pile rekindled approximately seveseks later, and on May 8, ignited the Stephan Bridgad
fire. Strong winds and dry conditions helped sgréee fire at a rate beyond that which could betrofied by human intervention. At one point in thire, the
rate of spread was an astonishing 277 feet pertminkortunately, the combination of human firepmegsion and a passing weather front that prodraiathll
finally contained the fire before it could do argdéional damage. There were no fatalities asalref this fire, and only one firefighter wasungd from smoke
inhalation. However, the property losses wereigigant.

May 2-7, 1999 - Champion (Marquette County), EptiaféMackinac County), Oscoda County

In early May 1999, a wildfire near the village oh&npion in Marquette County (known as the TowereLfike) burned a total of 5,625 acres of forestland
destroyed at least 8 structures (about 7 more demgaged), and forced the evacuation of 450 petisoBiRampion as well as those in the vicinity offFlske,
Perch Lake, Mud Lake, eastern Michigamme, and ViperState Park. In addition, the fire forced thasure of US-41 and M-95 in the area of Champiuth a
Michigamme for several days, and 10 bridges weradni Timber losses were estimated at $12.8 millidth property losses totaling another $960,08@rial
firefighting assets were brought in from surroumgdareas to help prevent the spread of the fire @itampion, thus saving the town from destructiéu.the
request of the Governor, the Federal/State FoiestStppression Agreement was activated by theree8energency Management Agency (FEMA) to provide
financial assistance to the State and eligiblellagancies to cover some of the firefighting castsirred. At about the same time as the Tower [fatke major
wildfires were also being fought in several othardtions across Northern Michigan. In Mackinac i@guan 850-acre fire burned for several days Egaufette,
while another 850-acre fire burned in the Huron-Mtee National Forest in Oscoda County. In thettNon Lower Peninsula alone during that first wetMay,
MDNR forces fought nearly 40 wildfires. All of theildfires were fueled by the same dry conditiomsttset the stage for the Tower Lake fire.

May-June 2000 - Mio (Oscoda County), Torch Lake mskp / Lake Linden (Houghton County)

A wildfire that began on April 30 near Mio and wiasl by extremely dry conditions consumed nearly)8,acres in the Huron-Manistee National Forestrigefo
being contained a week later. Nearly 300 firefghtand two aerial water tankers were deployeduppress the fire. The fire prompted the evacuatibn
approximately 30 persons for a short time. Forteigathe fire did not cause any injuries or stauat damage. About a month later, on June 6, shbfite set on
a blueberry farm near Rice Lake in Torch Lake TdvipmsHoughton County, got out of control and evetiyuburned over 350 acres before being contaihed t
next day. Firefighters from the MDNR and 15 lofied departments, plus two aerial water tankersevealled to fight the blaze. The fire forced #vacuation of
over 20 homes and cottages, and at one point waxhalh mile wide and almost one mile long. Briskes pushed the fire to within one-quarter milehofnes
along the shoreline of Lake Superior. Howeverstmoctures were lost and no injuries were reported.

March-April 2005 — Roscommon County

A long period of warm and dry weather affected inem Michigan from the end of March through mid ikpOnce the spring snow melt was completed, itee f
danger rapidly increased. A number of wildfires eleped in northern Lower Michigan in mid-April. &Hargest occurred in Nester Township in Roscommon
County. This fire (of unknown origin) started dretafternoon of the 16th, and burned over 1,5068saoefore it was gradually brought under contr@rdkie next
several days. There was no known structural danthgegh sixteen to twenty homes in the area weseated.

April 30 to May 1, 2006 — Oscoda County

A wildfire in Hughes Lake began early in the aftewn of April 30th, ignited by an individual burnifgush in a fire pit. The fire spread northwesnirHughes
Lake, thanks to southeast winds of 10 to 20 mple iEte of spread reached as high as 2 miles perlateuin the afternoon of the 30th, with flamedies
reaching 300 feet tall. Stands of jack pine, whiahn very readily, contributed to the intensitytleé fire. Containment activities brought the fireder control by
late afternoon of May 1st, although mop-up wouldtowe for several days after. Crews were flowfram as far away as New Mexico and Montana totfigke
fire. At its height, almost 300 personnel wereoilred in fighting the fire. Approximately 5,950 asrof timber and brush land burned, south of Me#&2t of M-

18, and west of M-33. Sixteen structures and sgebitles were destroyed—most structures were sahaad not residential, but an American Red Cros#ear

in Luzerne hosted seven persons. A number of ew@ris were ordered, some as far west as M-18 utheast Crawford County, although most residents
returned to their homes within a few days. Totmindge to property was conservatively estimateds@®$00. Note that this does not include costsriecuin
fighting the fire, which were in excess of $800,000

April 27-30, 2007 — Baraga County

A wildfire in Baraga, which started as a controllaan by the U.S. Forest Service on the 27th, wehbf control by the 29 fueled by low relative humidity and
strong winds gusting over 40 mph. The wildfire aomed more than 1,300 acres in western Baraga Chettyeen the 27th and 30th. More than 120 firefight
from the U.S. Forest Service and the Michigan DN#RIéd the blaze and helped authorities evacuaty tiomes in the Covington area. No injuries oustural
damages were reported from the fire. Another firsmorthwest Marquette County destroyed three sirastand burned approximately 60 acres before $t wa
brought under control on the 29th.

August 2007 — Luce County

On August 2, a lightning strike ignited a fire iantral Luce County and grew to disastrous propastidurning nearly 19,000 acres and resulting goeernor-
declared State of Emergency. More than 220 peedamere involved in fire containment and supprasgperations, from local, state, and federal agenci
Fortunately, the relatively remote location cauadiinited number of properties to be lost. Howevesidents had to be evacuated three separate diung the
substantial event period. Despite the substarsied to nearby residents and facilities, effoot®btain a federal disaster declaration were uressfal.

April 24, 2008 — Crawford County

Called the “Four Mile Road Fire,” the cause mayeéhheen some sparks from a passing train. A ReglWéaning had been in effect when the fire stagdew
miles south-southeast of Grayling. The weather wasn, dry, and windy, and the fire quickly expatide the northwest, crossing I-75 (which was clofked
several hours) and eventually burning 1,300 ac@s.the far south side of Grayling, a gas statioh motel were threatened, but spared damage. Abbatf-
dozen cabins near Simpson Lakes were lost (abautrtiles south of downtown Grayling), and $287,00@amage was sustained by the Grayling Game Club.
Total property damages from the event were estinate$750,000, and MDNR response costs and timherades were about $619,000. Fifty homes were
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evacuated, and power was lost in Grayling. Byeening, winds and temperatures went down and aleperiods of rain during the night helped the foebe
extinguished.

May 20 to 26, 2009 — Marquette and Baraga Counties

Southwest of Ishpeming, the “Black River Falls \iilel’ started on the afternoon of May 20 when adwitamaged pine tree fell across a power line. Wildire
destroyed 21 homes, 12 other structures, and causestimated $4 million in property damage. Titeeliad burned 811 acres but was contained byaHeahd
final clean-up took until the 36 Personnel and equipment costs to fight thewizee estimated at $100,000 in Marquette Countyringithe same time period, in
neighboring Baraga County, a “Pinery Wildfire” ¢&at in an area east of L'Anse and burned 685 dmefege being contained two days later (with finaba-up
also lasting until the 2§. About $50,000 in property damage was causediames destroyed a mobile home and damaged teeyPSki Lake trails area and a
nearby cemetery. Firefighting costs for the Baragent approached $125,000.

May 18 to 26, 2010 — Crawford and Kalkaska Counties

A debris fire expanded out of control and resuitethe “Meridian Boundary Fire” by about 1:30pm Miay 18. A total of 8,800 acres were eventuallyriaar by
this fire, which took until May 26 to reach 95% taminment. Twelve residences were destroyed, sie \wamaged, and 36 outbuildings were either destiray
damaged, resulting in total property damages ofia$825,000. Also on May 18, in adjacent KalkaSkaunty, the “Range 9 Fire” started when a contdobiern

on an atrtillery range became uncontrolled as windseased through the area. The Range 9 Fire 8uri®0 acres of mostly grassy areas on the CarayliGy
grounds, but also crossed over the boundary linenatpoint and destroyed 4 seasonal homes in Bike Township, resulting in an estimated $125,000 in
property damage. By late evening on the same tietesmaller fire was under control.

May 20 to 31, 2012 — Luce County

About $12 million in property damage resulted frime Duck Lake Wildfire in Luce County, which wasiiged by lightning strikes from a line of thundershs.
The fire started 14 miles north of Newberry andgtmaultaneous Pine Creek North Wildfire serioudfeeted large parts of the Seney National Wildi¥efuge.
Fanned by strong south winds, the fire spread hapadvard the shoreline of Lake Superior and forpedple in the Pike Lake, Bodi Lake, Culhane L&)
Little Lake Harbor areas to evacuate. Major roaci®ss that area were closed. A total of 136 &tras were burned (including one store and one ljremtel the
wildfire affected 21,069 acres before it was fudyntained in mid-June. The Duck Lake event wadtilrd largest in modern Michigan history. Abo@0®,000
in resources were expended to fight the fire. ®egoor’s state of disaster was declared for LuekSehoolcraft Counties on May 25.

Programs and I nitiatives

Michigan Department of Natural Resources Forestddament Division

The MDNR Forest Management Division directs andrdmates wildfire prevention, containment and segpion
activities on all non-federal lands in the statewell as Indian Reservations (under contract withU.S. Bureau of
Indian Affairs). The MDNR places great emphasiswaidfire prevention and public education, since thast
majority of wildfires in Michigan are caused by hamactivity. The MNDR Forest Management Division’s
philosophy is that preventing fires from startingthe first place, and precautionary measures droural homes, are
the best means of avoiding or minimizing wildfies$es. When conditions of extreme fire hazard ,etkie MDNR
can request the Governor to issue an outdoor byiran to mitigate the potential for wildfire in alf part of the state.
Such a ban restricts smoking, fireworks, and outthooning activities to approved locations.

Michigan Forest Fire Experiment Station

A string of disastrous wildfires in the early 2@Qtentury led to the creation of the Michigan Foréise Experiment
Station in 1929. This Station, established by whiat then the Michigan Department of Conservatioow( the

Department of Natural Resources) and located irt&omon, is designed to investigate how wildfiresdhe, how to
properly manage forest fuels, and how to use merbadrequipment to fight wildfires. Its researcfodf have been
invaluable in helping to prevent, contain and seppmwildfires in Michigan and across the country.

Michigan Interagency Wildland Fire Protection Asstion

Because the vast majority of wildfires are causgdhliman activity, the Michigan Department of NatlRasources
established, in 1981, the Michigan Interagency W#dPrevention Group. It was the first such gramphe nation
(promoting wildfire prevention and awareness) tied the full involvement of the state’s fire agesci In 1993, the
Michigan Interagency Wildfire Prevention Group wagpanded to form the Michigan Interagency Wildldfide
Protection Association (MIWFPA). The MIWFPA prorastinteragency cooperation in fire preventionniraj, fire
technology, and firefighting operations. Membefstlte MIWFPA include the: 1) MDNR Forest Management
Division; 2) USDA Forest Service - Huron-Manistétawatha, and Ottawa National Forests; 3) USDI dtatl Park
Service - Pictured Rocks and Sleeping Bear Dund®iNd Lakeshores; 4) USDI Fish and Wildlife SeevicSeney
National Wildlife Refuge; 5) USDI Bureau of Indiafffairs; 6) Michigan Department of State Police iref
investigation; 7) Michigan State Firemen’s Assdoiatand the 8) Michigan Fire Chief's Association.

Michigan Natural Resources and Environmental Ptiotied\ct

The Michigan Natural Resources and Environmentaieetion Act (1994 PA 451), Part 515, assigns resiadity for
the prevention and suppression of forest fireweRirector of the Michigan Department of Natur&sBurces. The
Act also establishes requirements for burning perrailows the Governor to issue prohibitions aglaihe use of fire
during extreme fire hazard conditions, and alloles MDNR Director to enter into forest fire assistaragreements
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with other states and the federal government tarabforest fires. These measures contribute tedofire mitigation
by preventing forest fires from starting in thesfiplace, or lessening the spread of fires whey doestart (and thus
preventing further damage from occurring).

Solid Waste Management Act

The Michigan Solid Waste Management Act (1990 PA)2grohibits the burning of leaves and grass digpiin
municipalities with more than 7,500 population, asd a municipality has an ordinance expressly allgvsuch
burning activities. When properly applied and ecédl, this law helps prevent some wildfires, sinmeghly one-
quarter of all wildfires are started by small resitial waste fires that get out of control.

Great Lakes Forest Fire Compact

In the Great Lakes region, more than one-thirchef@,000 wildfires that occur annually are caustteeby careless
burning by residents or children playing with matsh The MDNR Forest Management Division is a meanob¢he
Great Lakes Forest Fire Compact in an effort taicedhese fires. The Compact is a partnershipdmiihe states of
Michigan, Wisconsin and Minnesota, and the Canagraninces of Ontario and Manitoba. Its purpos®ipromote
effective prevention, pre-suppression, and confolvildfires in the Great Lakes region through naltaid and
cooperation. Initiatives are implemented by conteeis composed of members of the Compact. An exaofpan
activity the Compact has undertaken is the devedopiraf a fire hazard assessment for the regiorchigan took the
lead on this project, and it has proven to be a@remely beneficial educational tool for communiteesd property
owners in assessing their fire hazard potential.

The efforts of the Compact to build coordinatiord aoperation are based on the understanding titdfires are
multi-jurisdictional, and that suppression of firgsually requires the efforts of many groups amidglictions.

“Firewise Communities” Wildfire Protection Program

The MDNR is a participant in the national “Firewi€®@mmunities” Program developed by the Nationaldsihd-
Urban Interface (WUI) Fire Protection Program. WHEI Fire Protection Program is sponsored by th@nas major
wildland fire agencies and the National Fire ProbecAssociation (NFPA). In addition to the NFP#ther sponsors
include the: 1) USDA Forest Service; 2) USDI; 3) ISNational Park Service; 4) USDI Bureau of Land
Management; 5) USDI Bureau of Indian Affairs; 6) RISU.S. Fish and Wildlife Service; and the 7) Natd
Association of State Foresters. These member agehave been promoting “Firewise” living since €98

The Firewise Communities Program is designed ta&gugovernmental officials and professionals wige variety
of disciplines (e.g. planners, builders, enginearshitects, bankers, insurance representativesfgemcy managers,
land managers) on ways in which communities caddsggned and built to minimize the threat from Wikk. The
current focus of that educational effort is a seoeFirewise Communities Workshops being held adoilne country.
At the Workshops, participants use computerizedpimgpand wildfire simulations to learn how to renag wildland
-urban interface fire hazards, design Firewise ho@red landscapes, deliver fire education, and iategrirewise
planning into existing and developing areas of camities. The Firewise Communities Program alsalpces and
distributes guidance documents, videos, and softwackages on wildland-urban interface fire issues.

Although the MDNR had worked with the City of Grang in a pilot program during an effort to promdtes
initiative, there are at the current time no comities officially recognized as Firewise communitiesViichigan.

Wildfire Prevention Week

Due to the high risk of wildfires in Michigan, tlstate observes Wildfire Prevention Week sometim@gnl every
year. Most Michigan wildfires are human-causedhwane-third caused by people burning debris. rerdasing
number of people moving into rural areas surrounoiedire-prone vegetation makes preventing wildfifra these
areas a critical public safety issue for everyoiibe economic value that Michigan forests contebut the form of
travel, eco-tourism, hunting, fishing, camping arlder recreational uses, and timber-related pregistn estimated
200,000 jobs and $12 billion annually. Officiatsdughout Michigan have stressed that thoughtfiiviae by humans
is critical to preventing wildfires.
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Mitigation Alternativesfor the Wildfire Hazard

Proper maintenance of property in or near wildlareas (including short grass; thinned trees andvehof
low-hanging branches; selection of fire-resistapgetation; use of fire resistant roofing and buildi
materials; use of functional shutters on windowseping flammables such as curtains securely away fr
windows or using heavy fire-resistant drapes; angaaind maintaining a buffer zone (defensible space
between structures and adjacent wild lands; usethef fire department's home safety inspections;
sweeping/cleaning dead or dry leaves, needlesshwaigd combustibles from roofs, decks, eaves, perand
yards; keeping woodpiles and other combustiblesydwan structures; use of boxed or enclosed eawves o
houses; thorough cleaning-up of spilled flammahi&$; and keeping garage areas protected fromibtpw
embers).

Safe disposal of yard and house waste rather thrangh open burning.

Use of fire spotters, towers, planes.

Use of structural fire mitigation systems such ragrior and exterior sprinklers, smoke detectors fire
extinguishers.

Arson prevention activities, including reduction blight (cleaning up areas of abandoned or colpse
structures, accumulated junk or debris, and lanitls av history of flammable substances stored, expilbr
dumped on them).

Public notification of fire weather and fire wargi

Prescribed burns and fuel management (thinnintaofrhable vegetation, possibly including selectagging

to thin out some areas. Fuels cleared can be gwery as firewood or made into wood chips for distion.)
The creation of fuel breaks (areas where the spoéadldfires will be slowed or stopped due to rerabof
fuels, or the use of fire-retardant materials/vatjen) in high-risk forest or other areas.

Keeping roads and driveways accessible to vehiates fire equipment—driveways should be relatively
straight and flat, with at least some open spagdsirn, bridges that can support emergency vehieled
clearance wide and high enough for two-way traffiml emergency vehicle access (spare keys to gates f
properties should be provided to the local fireat&pent, and an address should be visible fronrdbd so
homes can be located quickly).

Enclosing the foundations of homes and buildingiserathan leaving them open with their undersideosed

to blown embers or materials.

Safe use and maintenance/cleaning of fireplaceglaintheys (with the use of spark arresters and asipion
proper storage of flammable items). Residentslghoel encouraged to inspect chimneys at least tavipear
and clean them at least once a year.

Proper maintenance and storage of motorized equipthat could catch on fire (from blown embers,)etc
Proper storage and use of flammables, includingude of flammable substances (such as when fueling
machinery). Store gasoline, oily rags and othemfhable materials in approved safety cans. Staewdiod

at least 100 feet away and uphill from homes.

Avoid building structures on hilltop locations, whethey will be at greater risk from wildfires (addition,
hillsides facing south or west are more vulnerablecreased dryness and heat from sun exposure).

Use of proper setbacks from slopes (outside ofd¢bevection cone" of intense heat which would bgjguted

up the slope of the hill as a wildfire "climbs".it)

Have adequate water supplies for emergency fitdifig (in accordance with NFPA standards).

Obtaining insurance.

Tie-in with Local Hazard Mitigation Planning

Because many means of implementing mitigation astioccur through local activities, this updated MPilaces
additional emphasis on the coordination of Statell@lanning and initiatives with those taking aat the local
level. This takes two forms:

1. The provision of guidance, encouragement,iacehtives to local governments by the State, to
promote local plan development, and
2. The consideration of information containedbical hazard mitigation plans when developing&tat

plans and mitigation priorities.

Regarding the first type of State-local planningorciination, MSP guidance has included the “Localzatd
Mitigation Planning Workbook” (EMD-PUB 207), whicis currently being updated for release by 2015r the
second type of State-local planning coordinatioseetion later in this plan summarizes hazard pyiamformation as
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it has been reported in local hazard mitigatiomglaHere, it will merely be noted that wildfiregre identified as one
of the most significant hazards in local hazardgation plans for the following counties: Alconarelhac, Benzie,
Charlevoix, Clare, Crawford, Emmet, Gogebic, Grahgverse, Hillsdale, losco, Iron, Kalkaska, Lakajce,
Manistee, Marquette, Missaukee, Ogemaw, Osceolmdas Otsego, Sanilac, and Wexford.

Wildfire Guidance for Local Hazard Mitigation Plang

FEMA (and others) have created fairly detailed mdthfor estimating wildfire risks. The informatidn this
workbook summarizes that given in FEMA publicatid@6-2 ("Understanding Your Risks"). It primarilyses
weather, topography, and land cover (fuel) datestonate wildfire risks. The first activity is tap the "fuel model”
categories in your community. This process culyesurts all areas into three "fuel model" categerbased on the
types of vegetative land covers that could actuatsfin a wildfire event. Here is a summary of tiheee fuel model
categories described by FEMA:

LIGHT FUEL CATEGORY - Covers any of the followinggeral descriptions of vegetation in an area:

Predominantly marsh grasses and/or weeds.

Mosses, lichens, and low shrubs are the pretwrhiground fuels, but have no overstory and/oupgdess

than one-third of the site.

3. Grasses and/or forbs predominate. Any woodybshwill occupy less than one-third of the sitén open
overstory of conifer and/or hardwood trees may esent.

4. Brush, shrubs, tree reproduction or dwarf sgecies predominate, but this is only considemgut fiuel if the
average height of woody plants is less than 6 &t they occupy less than one-third of the site.

5. Deciduous broadleaf tree species predominatdrenarea has not been thinned or partially chigfvwould
create a higher-risk fuel source called "slash.")

6. Conifer species predominate, but the primaound fuels are grasses and forbs. If the primaoyrd fuels
are duff and litter, branch wood, and tree bolbentthe area can only be considered "light fuelpiife
needles are 2 or more inches in length, the overigaot decadent, and there is only a hominaliadation
of debris.

N =

MEDIUM FUEL CATEGORY - Covers any of the followirggneral descriptions of vegetation in an area:

1. Mosses, lichens, and low shrubs are the pragimhground fuels, and an overstory of conifersip@s more
than one-third of the site.

2. Grasses and/or forbs predominate, with woodytshoccupying between one-third and two-thirdghefsite.

3. Brush, shrubs, tree reproduction or dwarf sjeecies predominate, and woody plants are eitleatgrthan 6
feet in height, or cover more than one-third ofghe.

4. Conifer species predominate, and the underssadpminated by lichens, mosses, low shrubs, watulybs,
and/or reproduction. (If the primary ground fuate duff and litter, branch wood, and tree boles] pine
needles are less than 2 inches long, then thetoweraust not be decadent, and there must be onbna@nal
accumulation of debris.)

HEAVY FUEL CATEGORY - Covers any of the followinggeral descriptions of vegetation in an area:
1. Deciduous broadleaf tree species predominade @rea that has been thinned or partially cavjimg slash as
the major fuel component.
2. Conifer species predominate, with duff an@titbranch wood, and tree boles as the primaryngtduels, and
an overstory that is overmature and decadent,avitbavy accumulation of dead tree debris.
3. Slash is the predominant fuel in the area.u(@»as heavy fuel at any level of loading, regasllof whether
settling has been significant or slight, and whetbkage is attached or falling off.)

FEMA's wildfire model then combines these fuel tygeas with assessments of local topography andhera
patterns, to identify overall risk categories (edll"moderate hazard,” "high hazard,” and "extreragatd.")
Topographic information provides three land cataggytbased on the severity of slopes present area Low slope
areas have slopes less than or equal to 40%. Mi@delope areas contain slopes measuring from 4@8%. Steep
slope areas contain slopes greater than 60%.

Weather information can produce estimates of thmbsw of days per year with "critical fire weath@&dnditions.
FEMA has stated that a local or state fire mardoagstry department, or department of natural weses can help in
determining the number of days per year that alifice weather is experienced in your area.
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Overall categories of wildfire risk (moderate, higimnd extreme) are given by the following FEMA &bl

Frequency of Critical Fire Weather
1 day per year or less 2 to 7 days per year 8ove mhays per year

Slope Slope Slope Slope Slope Slope Slope Slope Slope
Fuel <40% 41%- <60% <40% 41%- 260% <40% 41%- <60%
Classification 60% 60% 60%
Light Fuel Moderatel Moderate Moderate Moderate Matde | Moderate Moderats Moderate High
Medium Fuel | Moderate  Moderate High High High High xtieéme Extreme Extreme
Heavy Fuel High High High High Extreme| Extreme Exte Extreme Extreme

Additional factors that increase fire risk and negyincluded in a model include lightning and hurfegtors such as
the number of persons residing in, camping intivigj or traveling through an area. Such persoag mcrease fire
risks through carelessness or ignorance, whilerq@@esons (including residents and fire spotteray meduce risk of
uncontrolled wildfire in an area, through their oing fire awareness, prevention, and responseitiesiv It also
makes sense to take into account the type of ifjfeihg personnel, equipment, expertise, and réledsources (such
as water) that are available to a community, dkitarin adjacent communities (from which a fire migpread).

Vulnerable structures are those located in or mepotential wildfire area, unless they have takegecml steps to
become "Firewise" (as described previously). Namfhable roof and patio materials, clearance of te¢igen and
maintenance of a defensible space around structaneslable means to provide and facilitate siteeas by
emergency responders, and so on, will make a steigtotentially able to withstand wildfire eventsiis vicinity.
Structures that are located in a wildland/urbaerfate area should be evaluated for these sodgeofeatures that
will exacerbate or minimize their vulnerability. e@ain design or landscaping features can rendat-gisk structure
completely vulnerable to any nearby wildfire evemtd thus should be prioritized for wildfire mittgan strategies.

Although risk-estimation models exist, FEMA hastetiathat there are no standardized methods famattig the
amount of damages and economic losses that a comynwilt sustain from a wildfire event. Hopefullyg study of
the risk assessment options described in thisaeetill enable your community to estimate the freey of its
wildfire events, based on fuel types and weathé#epss. Structures in at-risk areas can then dwigually assessed
according to their "Firewise" characteristics. €& will be rough estimates of vulnerability basedthe degree to
which wildfire mitigation steps have been usedhat site: see the fire protection steps at the WREE web pages at
http://www.firewise.org/fw_youcanuse/index.hjmStructures that are not at all Firewise camdrgsidered at-risk for
total losses in a serious wildfire event. Struesuthat are partly Firewise should be at signitigalowered risk and
thus the chances of a total loss should be loWérese estimates can be converted to dollar vakigse¢ted annual
losses) by using information about housing valesmates about the value of house contents, téte obinterrupted
services, evacuation, road closures, and displatenTde value of total potential losses for eapprty in an at-risk
area should be reduced in proportion to the extenthich it is Firewise. Overall loss calculationsl therefore take
the average annual occurrence of a fire event inevable areas and multiply it by the percentagehaft vulnerable
area that will likely be affected (this will have be estimated based on available wildfire respoeagpabilities, or can
be estimated from analyzing the extent of pastfilddevents and how difficult they had been to coijt The
percentage of the vulnerable area affected caobgidered to also represent the odds of a partistdacture in that
area being placed at risk, and so each at-risktstel can then have its value (after being reduedppropriate
percentage that reflects its Firewise charactesistinultiplied by that calculated risk of being @hwed in a wildfire
event. The total of all individual structural lesscan then be totaled to estimate an entire comtytsuannual
expected losses from wildfires.

The United States Department of Agriculture hasated a site with wildfire analysis resources,
http://www.fs.fed.us/fire/science/index.htmBince USDA assesses fire risks nationwide, locatate resources will
probably be needed to supplement this source ierdcdaccurately assess a community's specificrioglel areas in
your local hazard mitigation plan.
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Wildfire History for Michigan Counties — arranged by region— Jan. 1996 to Oct. 2013
(The Lower Peninsula regions are ordered by “titnah south to north, west to east)
Please refer to the Michigan Profile Map sectianafio explanation of regional divisions

COUNTY or area

Wildfire
Events

Days with
Event

Tot. property
damage

Tot. crop damage

Injuries

Washtenaw

Wayne

.Livingston

Oakland

Macomb

N

N

$20,00

5 Co Metro region

$20,00(

Berrien

Cass

St. Joseph

Branch

Hillsdale

Lenawee

Monroe

.Van Buren

Kalamazoo

Calhoun

Jackson

Allegan

Barry

Eaton

Ingham

.Ottawa

Kent

lonia

Clinton

Shiawassee

Genesee

Lapeer

St. Clair

.Muskegon

Montcalm

Gratiot

Saginaw

Tuscola

Sanilac

.Mecosta

Isabella

Midland

Bay

Huron

34 Co S Lower Pen

0.3 avg.

0.3 avg.

Continued on next page...
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Part 2 of Michigan Counties table

.Oceana

Newaygo

.Mason

Lake

Osceola

Clare

Gladwin

Arenac

.Manistee

Wexford

Missaukee

Roscommon

Ogemaw

losco

$40,00(

.Benzie

Grand Traverse

Kalkaska

=

[EEN

$125,00

(=)

Crawford

N

N

$1,575,00

(=)

Oscoda

$600,00

Alcona

.Leelanau

Antrim

Otsego

Montmorency

Alpena

.Charlevoix

Emmet

Cheboygan

Presque Isle

29 Co N Lower Pn

0.2 avg.

0.2 avg.

$2,340,0

Gogebic

Iron

Ontonagon

Houghton

Keweenaw

Baraga

N

N

$50,00

(=)

.Marquette

$5,006,00

0 $1,000,000

Dickinson

Menominee

Delta

Schoolcraft

Alger

.Luce

$12,040,00

(=)

Mackinac

Chippewa

15 Co Upp.Pen

0.8 avg.

0.7 avg.

$17,096,0

00 $1,000,000

MICHIGAN TOTAL

23

18

$19,456,000

$1,000,000
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Number of Wildfires, by County
(MDNR jurisdiction only)

Total Number of Wildland Fires
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[ |200-299
B z00- 599
I 500 or More

Diata from Michigan Department of Matural Resources,

for lands under MDMR jurisdiction

Number of Wildland Fires
By County, 1981-2010
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Number of Wildfires and Acres Burned, by County: 181-2010(MDNR jurisdiction only)

County Number of Number of Wildfires/Year* Number of Acres Burned Number of Acres Burned/Year*
Wildfires (over 30 year period) (over 30 year period)
Alconz 11¢ 4 843.¢ 28
Alaer 41 1 123.( 4
Alleaar 72 2 312.( 10
Alpens 15€ 5 267.2 9
Antrim 194 6 194.1 6
Arenac 127 4 418.¢ 14
Baraa: 57 2 1897.¢ 63
Barry 9¢ 3 447 15
Bav 1€ 1 1422 5
Benzie 16¢ 6 279.7 9
Berrier 8 0 242 1
Branct 6 0 19.- 1
Calhout 9 (0] 41.2 1
Cas: 3 0 27.C 1
Charlevoi 151 5 492 16
Chebovaa 737 25 1424 ( 47
|_Chinnew: 391 13 5108.: 17¢
Clare 827 27 2385.¢ 80
Clinton 27 1 138.¢ 5
Crawfarc 1142 38 25861.! 862
|_Delta 551 18 3213.¢ 107
Dickinsor 50¢€ 17 2411.( 8Q
Eator 3 0] 3 0]
Emme 317 11 543k 18
Genese 1 0] 0.1 0
Gladwir 484 16 1938.¢ 65
i 11€ 4 245 ¢ 8
Grand Travers 38¢€ 13 1296.¢ 43
Gratiol 2 (0] 40.C 1
|_Hillsdale 2 (0] 23.C 1
Houahtor 181 6 1200.- 40
Huror 29 1 725.F 24
Inahan 14 0 474 7 16
lonia 33 1 728. 24
loscc 112 4 1630.: 54
Iron 27¢ 9 1953.¢ 65
‘ 101 3 931.¢ 31
Jackso 35 1 520.F 17
Kalamazo 14 (0] 74.: 2
|_Kalkask: 55¢ 19 2953 98
Kent 2C 1 125.¢ 4
Keweenaw 5¢ 2 375.¢ 13
Lake 31F 11 1283.F 43
Lanee 6C 2 533.¢ 18
Leelanal 5€ 2 212.( 7
Lenawe 1€ 1 224 7
Livinastor 79 3 651.4 22
Luce 207 7 18679.¢ 627
Mackinac 197 7 1610.¢ 54
Macomt 7 0 15.4 1
Manister 49 2 1041.¢ 35
Marauett 83¢ 28 16087.¢ 536
Masor 32 1 154.¢ 5
Mecost: 16¢< 6 844 ¢ 28
|_Menomine: 64¢ 22 2353.¢ 78
Midland 412 14 1414.¢ 47
|_Missauke 344 11 1772.( 59
Monroe 5 0] 233.2 8
Montcalnr 33 1 567.¢ 19
Montmorenc 55E 19 1271t 42
Muskeaol 251 8 2675.% 89
Newavac 47 2 404 13
Oaklanc 54 2 368.F 12
QOcean. 34¢ 12 1766.( 59
OQaemav 567 19 8296.- 271
Ontonaao 94 3 1438.° 48
Osceol: 40¢ 14 1085.2 36
Oscodi 26¢ 9 8765.1 297
Otseq 97( 32 1924.¢ 64
Ottaws 14¢ 5 469.¢ 16
Presaue Is 33( 11 838.4 28
Roscommo 612 2Q 4551 .¢ 152
|_Seainaw 2C 1 474 16
|_Sanilar a4 1 427 14
|_Schoolcrai 344 11 3210t 107
Shiawasse 8C 3 576.% 19
St. Clail 11C 4 1642.¢ 55
St. Joser 3 0 7.1 0
‘ 121 4 930.¢ 31
Van Buret 27 1 249.7 8
Washtenay 17 1 217.F 7
\Wavne 2 0 427 1
Wexfarc 42¢ 14 1057.¢ 35
Total DNR fire events 17449 582 152228.3 5074
*rounded to nearest whole number Source: MichiDapartment of Natural Resources—Forest ManageDiergion
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Michigan Wildland/Urban Interface Map

Source: Michigan Department of Natural ResourEesgst Management Division
NOTE: This map is an example from a previous analys and is being updated by more valid GIS
modeling - not recommended for current use exceptsaa highly generalized indicator

Michigan Wildland/Urban Interface
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INVASIVE SPECIES

A species that has been introduced by human action to a location where it did not previously occur naturally,
becomes capable of establishing a breeding population in the new location without further intervention by humans,
and becomes a pest by threatening local biodiversity and causing human health impacts, significant economic costs,
and/or harmful ecological effects.

Hazard Description

An invasive species is defined as a species tha) ison-native (alien) to the ecosystem under idenation and (2)
whose introduction causes or is likely to causenenuc or environmental harm, or harm to human healbvasive

species can be plants, animals, and other organsms microbes). Human actions are the primarsitieration

here as a means of invasive species’ introducttbas( distinguishing the situation from natural shiin the

distribution of species). Nationally, the curremvironmental, economic, and health costs of imeaspecies were
estimated as exceeding the costs of all other aladisasters combined.

Invasive species can be transported in many waysy as on animals, vehicles, ships, commercial gopbduce,
and clothing. Although non-native species are fthendation of U.S. agriculture, and also are usegrevent
erosion, to provide fishing and hunting opport@stiand as ornamental plants and pets, occasianaliyn-native
organism flourishes too well and causes unwantemhauic, ecological, or human health impacts. Téwens
“invasive” or “nuisance” are used to describe sgplecies. New environments may affect rates ofodption,
susceptibility to disease, and other featuresaffatt a species’ success. Consequently, a ptaimal that causes
little damage to agriculture or natural ecosysténmne area may cause significant problems in amnotertain non-
native species are very successful in their nevitdtatbecause they out-compete native plants onalsiand have no
natural controls (predators, diseases, etc.) iméve area. At least 200 well-known, high-impadnimative species
presently occur in the United States. They ramge the European gypsy moth and emerald ash bomabgrass,
dandelionsand German cockroachemnually costing well over a billion dollars tontml. Some even pose human
health risks Others, like the zebra mussel, threaten widespilesidption of ecosystems and the displacementssr lo
of native plants and animals.

Hazard Analysis

Hundreds of new species from other countries darednced intentionally or accidentally into the téui States each
year. These invasive species may arrive on outesha a variety of ways. Transportation efficiescthat make it
possible to travel around the globe in hours rathan weeks make it possible for organisms to sartransportation
from one continent to another

As more adaptable and generalized species araimed to environments already impacted adverselylygan
activities, native species are often at a disaggento survive in what was previously a balancexsgstem. There
are many examples of decreased biodiversity in aueis. One of the primary threats to biodivelisitye spread of
humanity into what were once isolated areas, veittIclearance and habitation putting significaespure on local
species. Agriculture, livestock, and fishing céoantroduce changes to local populations of iadmus species and
may result in a previously innocuous native spebesoming a pest, due to a reduction of naturadgices. This
threat intensifies the need for scientists, marggand stakeholders to cooperate to build bettstesys to prevent
invasion, improve early detection of invaders, krastablished invaders, and to coordinate contamneentrol, and
effective habitat restoration.

Although invasive species, in most cases, primaidlyse environmental damage and degradation, dinersituations
in which serious threats to public health, safetyd well-being can occur due to animal diseaselamtfanimal
infestations. For example, certain diseases califie out large segments of an animal populatioeating a
potentially serious public health emergency and rieed to properly (and rapidly) dispose of the daatmal
carcasses.

Similarly, a widespread insect infestation, suchles of the Emerald Ash Borer, can create serjpudic safety
threats (especially in densely populated urbansaréae to dead and dying trees being fire proneaflse of their
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dry, brittle nature) or to partial/total collapseedto high winds or ice/snow accumulation. Thérfgltrees or limbs
can also bring down power lines, cause damageliticoand private structures, and cause injuriesven death.

The invasive species hazard has not yet been fidehtis one of the most significant hazards in aihilichigan’s
local hazard mitigation plans.

Impact on the Public

The emerald ash borer has caused extensive damdgges$ in Michigan, and those weakened trees bfiga (1)

collapsed and caused property damage, or (2) esjugmoval, at considerable expense. A disastelarddion

request was sent to FEMA, but the request wascuaipded by that agency, leaving state and locajétsdresidents,
and insurance companies to try to cover the coraide expenses and efforts involved in dealing it problem.
Similar terrestrial species include the Asian Létmmned Beetle and the Cedar Long-Horned Beetleoagih aquatic
species and some microbes are also of concerm, siag may disrupt or impede forestry, horticulfued fishing for
Michigan residents, tourists, and industries.

Impact on Public Confidence in State Governance

Terrestrial species are likely to have more gengublic awareness than aquatic ones, and thus likete to be a
cause for dissatisfaction or loss of public conficke in government. Although there have been wablipized
aquatic species of concern (e.g. zebra musselanAsirp), people tend to be more aware of the itagdderrestrial
species, unless their recreational or businessitéesi are more heavily curtailed by aquatic on@fie most recent
widespread terrestrial species of concern has theeamerald ash borer insect—trees killed by tiesects are prone
to collapse, causing property damage, blocked rdad&en utility lines, etc. Citizens and busiressthat are more
heavily connected with agriculture and tourist isimhes are more likely to be aware of the impadheésive species,
and thus more likely to express doubts about gawent policies.

Impact on Responders

The invasive species hazard is a less familiar fonghe general public, generally long-term anddmms in its

effects, and rooted in an understanding of theogiohl sciences. Most emergency management trpishies not
focus on the topic. Emergency management consideraf invasive species is recent and thereforedado be
increased. MSP/EMHSD has recently been strengtbernordination with the U.S. Geological Survey ichhhas

specialized offices dealing with this hazard. AmnAArbor USGS office deals with Great Lakes aquspiecies, and
a separate USGS office in Fort Collins, Coloradenldl with terrestrial species. Information andueses derived
from this coordination will be made available toexgency management partners, and should be protedigaough
the next update of the Michigan Hazard Analysis.

Impact on the Environment

Terrestrial and aquatic forms of invasive speciah Ipose problems for the ecosystems in which #neyntroduced.
Whether invasive species are brought to an argaugoose or by accident, these non-native life focans alter the
existing ecosystem and decrease an area's biotlversike many hazards that affect Michigan's eamment,
invasive species have both direct and indirect otgpaThe Zebra Mussel, for example, has been ingadichigan's
water bodies since the mid 1980's and is respanfibleating the microscopic food supply that isahvio the existing
ecosystem. Further, the Zebra Mussel attachesaterwvintake pipes and screens used for drinkingewand
industrial plants. Not only do these pests cams#r@nmental problems, but they cause secondangaui impacts
to a community as well. Similarly, the Emerald Abrer, a non-native insect, is responsible fdirigl millions of
Ash Trees in Michigan, which changes the biodivgrsi the forest and diminishes wildlife habitatSead trees pose
problems for the human-built environment, as wallling down nearby wires and damaging structures.

Climate Change Considerations

Different patterns of wildlife have already beemcerned as a result of the lengthening averageiggogseason in
Michigan. Species that had previously been founly cn warmer areas to the south have started freapin
Michigan. Although the definition of invasive sjes specifically refers to human species introaugtio distinguish
these patterns from naturally occurring ones, ggetansported by human action can be more likebutvive (and
thus to become invasive) as climatic changes occur.
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NOTE: The following lists and descriptions provideexamples of invasive species that pose some thrdat
Michigan, or have already affected Michigan. For ach of these categories, at least several other sjgs could
have been included. Some of these species, suchhasGypsy Moth, are already well-established throghout
the state, but the text provides information abouthe kinds of impacts that can result from the invaive species
hazard.

Much additional information can be foundhdtp://www.invasive.organdhttp://web4.msue.msu.edu/mnfi/

Examples of Potentially Threatening Invasive Insest
(Note: Not all of these species currently occur iMichigan.)

Balsam Woolly Adelgid (Adelges piceae)

Hosts: All true firs.

Symptoms: Small white masses on tree, stunted shoots, foomati galls, tree crown turns red.

Damage:Feeding on the branches of the crown and main steasing mortality in 2-6 years.

Control/Treatment: Spraying of individual trees from the ground wittidlane has proved effective for control. The sppagpared by mixing
2.5 pints of 10% emulsifiable concentrate per 18ibgs of water, is applied as a bark drench wiltydraulic sprayer from May through June
and September through October to control crawl@meatment will reduce populations to below thetkéling level, and some treated trees
may remain generally free from aphids for at I@agears. Spraying is warranted only in accessibdas supporting relatively high-value trees.

Hemlock Woolly Adelgid (Adelges tsugae)

Hosts: Eastern Hemlocks.

Symptoms: Small white cottony masses at the base of the asedileedles turn grayish green and drop off. Tieeelack of new buds, and
low vigor.

Damage:Feeding on twigs by nymphs cause the trees to iténwd -4 years.

Control/Treatment: Horticulture oils that smother the insects havenhtbe best insecticidal treatment. The oils ane-tmxic to the trees, as
opposed to soap, which is an otherwise effectiwatinent. However, the least harmful cure may bertioduction of Japanese ladybugs.

Asian Long-Horned Beetle(Anoplophora glabripennis)

Hosts: Several species of hardwood trees found in Michigis favorite host is the Norway maple, althouighas been found in other maple
species, horse chestnut, elm, box elder, mulbermypaplar trees.

Symptoms: Dark, wet areas on branches and trunks or whiteyosap are often the first symptoms seen in infestees. The sap often
attracts bees, wasps and hornets.

Damage:Trees infested are first weakened, and then deemdge from these insects and secondary pestsithiltkee within a few years.
Control/Treatment: The only known way to eradicate the beetle is todown and burn infested trees.

Japanese Cedar Long-Horned Beetles (Callidiellum fipenne)

Hosts: Nest in white cedar, eastern red cedar, and cypress.

Symptoms: Oval exit holes on tree bark, or deep irregulategigs in wood.
Damage:Larvae bore into wood and weaken the tree. Heavigsted trees may die.
Control/Treatment: None at this time.

Emerald Ash Borer (EAB) (Agrilus planipennis)

Hosts: White, black, and green ash trees.

Symptoms: Typically the upper third of a tree will die badksf, followed by the rest during the next yearisTis often followed by a large
number of shoots or sprouts arising below the deations of the trunk. The adult beetles typicafipke a D-shaped exit hole when they
emerge. Tissue produced by the tree in responiseval feeding may also cause vertical splits toundn the bark. Distinct S-shaped tunnels
may also be apparent under the bark. Adults are matallic green in color, 1/2 inch in length at¥i6 to 1/8 of an inch wide and are only
present from mid May until late July. Larvae areaeny white in color and are found under the bark.

Damage: The adult beetles feed on ash foliage but cause tlamage. The larvae feed on the inner barksbfteees, disrupting the tree's
ability to transport water and nutrients. Manyeg@ppear to lose about 30 to 50 percent of theiofy in one year and the tree is often killed
after 2-3 years of infestation. Most of the deatish in Michigan has occurred in the southeastenwer Peninsula, where about 20 million
trees have been killed. Fallen trees have causgedsve property damage. Please refer to theahépe end of this section for information
about EAB quarantine areas in Michigan.

Control/Treatment: Treatment options for controlling infected or @krirees include systemic insecticides appliecbdsrgections, systemic
insecticides applied as trunk injections, noninvasystemic sprays, and protective cover spraygtdperly applied, these treatment options
can prevent EAB larvae from taking over the ask tbout 70% of the time. Treatment also provesetsurcessful when managing at-risk
trees in areas where EAB has been identified. fiticoing efforts to halt the expansion of the EABge Michigan Department of Agriculture
and Rural Development (MDARD) has placed restriition the movement of firewood throughout the saaie has taken other appropriate
response measures. More information on the EABoegiound on the MDARD’s website: www.michigan.geat.

Gypsy Moth (Lymantria dispar)
Hosts: Tree foliage.

Symptoms: The egg mass is usually laid within a few feethaf temale pupa casing. They are covered by a aergimg of hairs.
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Damage: During high population levels, total defoliationncaccur. During the months of June and July, dtioy populations cover
sidewalks, homes, children’s play equipment an@mtbjects, making outdoor activity in residensiall recreational areas almost impossible.
For Michigan’s nursery industry, additional experess®l pesticide use are required. For the forestiymts industry, high gypsy moth
populations mean the potential loss of wood filbenfreduced production (due to tree stress or Iityjta

Control/Treatment: Counties may get involved in tiMichigan Cooperative Suppression Program. The pasticide used in the Cooperative
Suppression Program is Bacillus thuringiensis, mostmonly referred to as Bt.

Khapra Beetle (Trogoderma granarium)

Hosts: The beetle prefers hot, dry conditions and canoo@d in areas where grain and other potential iscstored, such as pantries, malt-
houses, grain and fodder processing plants, amelsstd used grain sacks or crates.

Symptoms: Destruction of grains and seeds. They can multjpiekly in stored items such as crackers, wheatirfand baby cereal and rapidly
spread to warehouses, storage bins, and mills.

Damage: The beetles can potentially cause severe harmet@ghniculture crop industry such as grains and sé@sduding wheat, soybean,

barley, corn and rice.

Control/Treatment: Fumigation with methyl bromide in containers to ining shipments until treatment. Powdered neambeen used to

control the beetle in wheat stores in India.

Common Pine Shoot Beetle (Tomicus piniperda)

Note: Although previously listed in the Michigan Hazard Analysis, this species is no longer considerexd damaging as it originally had
been when first discovered in Michigan during the 280s. The insect is now widespread throughout th@reat Lakes and currently
causes little economic impact.

s

Some invasive insects in Michigan, from left tohtigAsian I.()ﬁg—ho-rned beetle, cedar long-hornedi&eemerald ash borer, gypsy moth

Examples of Potentially Invasive Microbes
(NOTE: Sudden Oak Death was described in previdit®as of this plan, but has only occurred in @atia and Oregon. Examples listed
here are not necessarily found in Michigan at tlesent time.)

At left, Dutch elm disease; at right, the plum parus

Dutch EIm Disease

Hosts: EIm trees

Symptoms: Trees infected by elm bark beetles first show ngjticurling, and yellowing of leaves on one or mor@nches in the upper portion
of the tree, as a fungus from the beetles progrelysaffects the tree’s health.

Damage:Large trees may survive and show progressively ragnegptoms for one or more years. Trees infecteautih root grafts wilt and
die rapidly; this frequently occurs in the sprirgpon after the trees have leafed out, and progrefssen the base of the tree upward.
Control/Treatment: Dutch elm disease control has involved two difféerbat related programs: (1) community-wide sanstatprograms
designed to reduce the level of elm bark beetlésdipal carriers of the Dutch elm disease fungas)l (2) prevention of the spread of the
disease through natural root grafts from infectegd to adjacent healthy trees. There are prolmablyommunity-wide programs being used
any more, with a shift toward disease managemawiviing the planting of different species of tre€knere is no way to eliminate Dutch elm
disease once it begins, but different species as@iberian elms are resistant to the disease.

Plum Pox Virus

Hosts: Peach, plum, nectarine, apricot, almond, cherry.

Symptoms: Discolored viral rings on leaves and fruit.

Damage:Smaller deformed fruit and reduced fruit production

Control/Treatment: Control and prevention measures include field sygy@se of certified nursery materials, use of sdresistant plants
(when available), control of aphids, and the elmtion of infected trees in nurseries and orcharilseam of scientists from the United States
and France has genetically engineered a PPV-resi@ian (known as C5), and this resistance camaresterred through hybridization to other
plum trees. This provides a source of germplasniuiure breeding programs worldwide. Similar sisckas not yet occurred in attempts to
genetically modify other Prunus species.
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Thousand Canker Disease of Walnut

Hosts: Black walnut and other walnut species.

Symptoms: Infected trees show wilting, curling, and yellowiafjleaves on one or more branches in their uppgignms, as a fungus from the
walnut twig beetles progressively affects the sd&alth.

Damage: Causes thousands of small cankers on and undéatkedisrupting the flow of nutrients to the braaes. Tree mortality is directly
proportional to the number of feeding sites preserthe tree.

Control/Treatment: There is no practical treatment, once infectedndoavners should remove affected trees to preveatdpo nearby trees.

Examples of Invasive Water Species Affecting Michign
Asian Carp (Ctenopharyngodon idella, hypophthalmitthys nobilis, and hypophthalmichthys molitrix)
Hosts: Asian carp made their way into the Mississippi Rifrem Arkansas fish farms in the 1970s as a resiuftooding and have steadily
swum upstream for years at a pace of 40 to 50 railgsar. Asian carp are currently in the lllinBiser and only miles away from entering the
Great Lakes.
Symptoms: Decline in native fish speciesThere are three different species of Asian carp ffaae invaded the Mississippi River: grass
(ctenopharyngodon idella), bighead (hypophthalnfigsitnobilis), and silver (hypophthalmichthys maktr All three species of Asian carp
pose a problem to the waterways by devastatingadtatind destroying water quality. However, trghbad and silver carp are of the greatest
concern, due to their size. These fish can eaoW tp be 50 to 100 pounds. Although great attentias been focused on these fish recently,
dreissenid mussels have already invaded the Gedatsland caused extensive impacts. (A descripfionussels also appears in this section.)
Damage: Researchers expect that Asian carp would dishgfdod chain that supports the native fish of @reat Lakes. Due to their large
size, ravenous appetites, and rapid rate of reptay these fish could pose a significant riskhe Great Lakes Ecosystem. If bighead or
silver carp enter the great lakes, the economi@atgon the fishing industry would be devastatmgting the Midwest's multi-billion dollar-a-
year fishing industry at risk. Also, silver carave been known to cause injuries to boaters, ggtingp out of the water.
Control/Treatment: To prevent the species from entering the Great $attee U.S. Army Corps of Engineers, U.S. EPA, &stdtlllinois,
International Joint Commission, Great Lakes Fish@pmmission, and U.S. Fish and Wildlife Service stancted a temporary electronic
dispersal barrier on the Chicago Sanitary and Slsipal near Romeoville, Illinois, which was activhia April, 2002. In late October 2004,
construction began on a second, more permanenébaithe new barrier, completed in February 2@d&tches two rows of electrodes across
the canal approximately 220 feet apart. The addes pulse DC current into the water, causingtfisturn back rather than pass through the
electric current. The electric current poses nedhto humans. A model of the Chicago Canal Bacde be seen below.
In November 2009, evidence of the presence of As@p was detected beyond the electric barrierchvlgft only a single lock/dam on the
Calumet River between the carp’s detected locatimhLake Michigan. Due to the major ecological éiite Lake Michigan and to recreational
boaters, the U.S. Army Corps of Engineers shut domaof the electric barriers for maintenance icddeber 2009. The lllinois Department of
Natural Resources responded to the situation bypéhgr2,200 gallons of the toxin rotenone into theal. Rotenone is deadly for fish but not
harmful to humans, animals, or most other aquiéicThe intentional fish kill cost $3 million amqtoduced about 90 total tons of dead fish, but
only one carp was found in the Lockport Lock andrDarea. In June 2010, a 19-pound Asian carp waslfaear the shore of Lake Michigan,
in Lake Calumet, about six miles downstream frorke_Michigan, by a commercial fisherman hired by stegte of Illinois to do routine fish
sampling in the area. The fish confirmed existing/Devidence suggesting that the Asian carp hadeéddeeached the electric barrier on the
Chicago Sanitary and Ship Canal, which had beesidered the last line of defense for Lake Michig&@ne type of Asian Carp was recently
found within the Great Lakes watershed area, bgtass carp, it was not of the type whose impaof s&ich widespread concern.

Chicago Area Waterways
Today

Locks

Chicago San-Ship Canal Barrier

Flow ===

Control building —
Carp Barrier ©

Cable bundles pass

through holes drilled in

bedrock
.=

Electrnic field

1
llinois E Indiana Cross section view
1

Chicago Sanitary and Ship Canal Dispersal Barmyste®n Gource: U.S. Geological Survey)

Sea Lamprey (Petromyzon marinus)

Hosts: Found in both fresh water and salt water habitaes; breed in freshwater streams and lakes ane fivet discovered in the Great Lakes
in the 1800s.

Symptoms: Sea lampreys prey on a wide variety of fish. Tdrmaprey uses its suction-cup like mouth to attashlfi to the skin of a fish
(possibly for days) and rasps away tissue witlslitgrp probing tongue and many hooked teeth, ardaimgeumerous rows. Secretions in the
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lamprey's mouth prevent the victim's blood fronttihg, and the lamprey sucks the victim’s bloodctWhs (usually smaller ones) typically die
from excessive blood loss or infection. Mature keapreys average 2 to 2% feet long, up to a maxiroflabout 3 feet. Sea lampreys are
considered a pest in the Great Lakes region and iméroduced as an invasive species in the 180@gnating from the inland Finger Lakes
and Lake Champlain in New York and Vermont. Seapleeys created a problem for key predator fishisgdaacluding lake trout, lake white
fish, and lake herring. The elimination of thesg geedator fish allowed the alewife, another invasipecies, to explode in population, having
adverse effects on many native fish species.

Damage: The introduction of the sea lamprey to Lake Sugrezaused serious declines in fish populations,andlteration of the ecosystem.
The lake trout played a vital role in the Lake Sigreecosystem because it is considered an ap@agme which means that the entire system
relies on its presence to be diverse and healisyan apex predator was removed from the systesrentire system felt the effects all the way
down the food chain. The sea lamprey is an aggeegsedator by its nature, which gives it a cortjwet advantage in a lake system where it
has no predators and its prey lack defenses agtiriBhe sea lamprey played a large role in ttestit decline of the Lake Superior lake trout
population. One sea lamprey can upset an ecosyatenfood chain by eating an estimated 40 poundstofor more in its lifetime. This
resulted in an unbalanced relationship betweengboesiand prey in the Great Lakes' Ecosystem.

Control/Treatment: Control efforts to mitigate the destructive effeof the sea lamprey have included the use ofraemirrents, chemicals,
and barriers. In 1958, scientists found a chenf&@l used today) that selectively killed sea famy larvae in their spawning streams, and
brought the lamprey under control. In 1986, DNRhfi
managers, technicians and engineers designed $angwey
barrier which let fish migrate through to spawnt baptured
the lamprey. The new barrier was expected to redhe
number of lamprey beyond it to nearly zero. Largpr,
numbers in Lake Michigan are currently only abo 1
percent of their peak numbers in the 1950s. Tobi@yogists
and researchers are still looking for new ways ttap ghe
spread of lampreys in lakes, streams, and rivi¢iis.the hope
of the Great Lakes Fishery Commission that at Isaste of
this scientific work on the sea lamprey, includgenetic and
pheromone studies, will result in a more effectiye
management technique that could one day drasticatlyce
the need for chemical treatments of spawning greund
Several million dollars are spent each vyear pn
environmentally friendly control methods. Nativeegatory
fish, like the whitefish and lake trout, have beestocked by
fisheries professionals to help maintain a hedkhigl of these species.

Sea Lamprey ‘hot zone’
St Marys River

11

Dreissenid Mussels (including Zebra Mussels and Qg@aa Mussels)family Dreissenidae)

Hosts: Freshwater lakes and streams

Symptoms: By firmly attaching to hard surfaces, dreissenidsgmls have clogged water-intake pipes and fouled+$tzelled animals such as
clams and snails. In addition, zebra mussels hageced plankton populations, as colonies of maddudr large volumes of water for food,
potentially depleting food resources of larval gutahktivorous fishes such as smelt, chub, and &ewlransfer of suspended material to the
lake bottom in mussel waste products also leadtscteased water clarity and increased growth ohtiqylants. Although clear water is often
considered aesthetically pleasing, this clarityidates that drastic changes have occurred at the diathe food web and that energy flows
through the ecosystem has been altered. The medis imas given a great deal of attention to theazetussel, but quagga mussel infestations
are actually far more extensive in the Great LakBeth zebra and quagga mussels belong to the games, dreissenid mussels, but quagga
mussels are more tolerant of colder and deepersvittan zebra mussels are. Quagga mussels wstragistted in the Great Lakes around
1990, and have devoured so much plankton thabibe Web is being altered.

Damage: Communities along the affected lakes and rivery mi these waters for drinking, industrial wateplies, transportation,
commercial fishing and shelling, and recreationpiRlg expanding populations of dreissenid musselsict ultimately affect many of these
activities, in addition to changing the structuféhe ecosystem.

Control/Treatment: Applications of hot water and bleach have beewnlugenew method involving bacteria is being refine

A couple of invasive aquatic species: Asian camg zebra mussel.

Invasive Plant Species in Michigan
Please refer to the information in the MDNR pultiima “Meeting the Challenge of Invasive Plants: vafework for
Action,” which can be found at the following welesit
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http://www.michigan.gov/documents/dnr/Invasivesatggy final 289799 7.pdf Numerous online resources
provide more information about plants, such adNRES database hattp://plants.usda.gov/java/

Example of a Terrestrial Animal Species that Poses Threat to Michigan
Boar or Wild Hogs (Sus scrofa)
Feral swine are defined as free-ranging pigs aectansidered to be an aggressive public nuisafbey have been known to attack and chase
humans. They can become infected with, and maysiné, diseases that affect human health, doméséstock, and wildlife, such as
brucellosis, tuberculosis, bubonic plague, tulaggnainthrax, and trichinosis. In Michigan, pseuli@s-positive feral swine were removed
from private land in 2008. Feral swine have thteptal to cause great economic harm to the domestine industry, if they were to transmit
such disease to commercial swine.
The appearance of feral swine may vary greatlhthag can originate from several subspecies, inoldie Russian Boar, the wild Eurasian
boar, escaped domestic swine, and quite often aofm#domestic and wild-type breeds. These animaisweigh up to 400 pounds, may be
covered in coarse hair, may have tusks, and arenkno travel in groups. Females in warm statesipce two large litters of 8 to 10 piglets
per year. In Michigan, feral swine are known tovate the harsh winters. Feral swine tend to felireeks and drains between food sources.
They favor agricultural crops, but when the cropesfzarvested in the fall, they turn to wildlife fhplots, acorns, and other mast foods. Feral
swine are known to eat ground nesting birds, smathmals, and grubs.
Damage:Feral swine can tear up the landscape, killingifdd and pets, damaging farm crops and wildlifeitets, and scavenging uncovered
garbage. Their devastating effect on crops acsdiontup to $1.5 billion in annual damages natignaUnlike most animals, feral swine don't
stop at just eating crops. They also root holethenground as deep as a foot, destroying the crdpid hogs can damage as much as 10
percent of a farmer’s crop.
To date, the Department of Natural Resources hggebb 288 unofficial feral swine sightings by resitdein almost every county in Michigan.
Since 1999, national experts have estimated thathdéhecked, the feral swine population could bezamstablished statewide and cause
economic hardship for farmers, and for businedsatsciater to wildlife enthusiasts.
Control: On May 13, 2010, the Michigan Legislature amenBedlic Act 328 of 1976 (Domestic Animals RunningLarge) by allowing
people to pursue and harvest feral swine at ang.timhe law does the following: (1) declares swinening at large on public or private
property to be a public nuisance, (2) permits allanimal control officer or a law enforcement offi to kill swine running at large on public
or private property, (3) permits a person with acaaled weapon permit or a valid hunting licensé&iloswine running at large on public
property, and (4) permits a property owner or otngthorized person to kill swine running at largeivate property. In the last case, the
landowner does not need a hunting license.
Michigan residents who see or shoot a feral pigamie=d to report it to the Michigan Department aftuMal Resources at (517) 336-5030.
USDA Wildlife Services (517-336-1928) and the Wiiiell Conservancy (517-641-7677) have feral swing@dravailable for the use of
landowners who are experiencing feral swine damagee animals will be trapped, removed, and tefteddisease, then euthanized and
disposed of.
In December, 2010, the Michigan Department of Nat&Resources classified feral swine as an invagxetic or prohibited species under
Public Act 451, the state’s Natural Resources amdr&nmental Protection Act of 1994, but the Ditett order does not go into effect until
April of 2011.
Partners: The Feral Swine Working Group is an interageneyrtef veterinarians, biologists, and policy persmithin the state and federal
governments, Michigan State University, and fronmetous stakeholder groups, including the Michigaminfal Control Association,
Michigan Farm Bureau, Michigan Pork Producers Asgam, Michigan United Conservation Clubs, Michig&orn Growers Association, the
Nature Conservancy, United Deer Farmers of Michigfam Michigan Hunting Dog Federation, and the Ngen Wildlife Conservancy.

Animal Diseases

There are many animal diseases that have the f@tenimpact Michigan. Diseases from outside Ntijeim or the
United States have the potential to cause widedpmaatality in livestock, wildlife, and companiomienals. They
could result in huge economic losses (primarilyotigh trade restrictions), require significant reses to be
allocated for response, and in some cases couwdlaisaten public health. For more informatioregsie refer to the
Reportable Animal Diseases documents of the Deaittiof Agriculture and Rural Development. (Oneddtictory
link is: http://www.michigan.gov/mda/0,1607,7-125-48096 4808B155-71720--,00.htmI Foot and Mouth Disease
is an example of a foreign animal disease that dvoeduire a heightened response from Michigan agenc

Example of a Livestock Disease That Poses a ThraatMichigan
Foot and Mouth Disease
Hosts: This infectious virus spreads on surfaces and in theaai impacts cattle, swine, sheep, goats, dedrptirer cloven-hoof ruminant
animals. It does not currently exist in Michigamtive United States and has not existed in the &inf8e 1929. However, the disease is of great
concern because it is highly contagious and woalgelgrave economic consequences for Michigan'stidek industry.
Symptoms:In cattle, blisters inside the mouth that leadxocessive secretion of stringy or foamy saliva andrboling; and blisters on the feet
that may rupture and cause lameness. Adult animals suffer weight loss from which they do not nemofor several months, as well as
swelling in the testicles of mature males. In comik production can decline significantly.
Damage: Though most animals eventually recover from FMI®, disease can lead to myocarditis (inflammatiothetheart muscle) and death,
especially in newborn animals. Some infected alsirda not suffer from or show signs of the dise&ss,they are carriers of FMD and can
transmit it to others.
Control/Treatment: The Michigan Department of Agriculture and RuralvBlepment (MDARD) licenses and regulates MichigaG0
livestock dealers, truckers, livestock sales, amctian markets to help monitor animal health anduea the safe and humane handling of

230
Natural Hazards — Ecological (Invasive Species)




animals. The MDARD also monitors and controlsititerstate and intrastate shipment of animals aimal products, to eradicate and control
the spread of disease. If this disease were disedvin the United States, it would trigger natlaared state response plans and require rapid
and coordinated response in order to control teeadie and protect the nation’s livestock industry.

Wildlife Diseases that Pose a Threat to Michigan
Chronic Wasting Disease (CWD)
This is a_prion disease of the brain. The infatiagent contaminates the environment and is tigtegnfrom one animal to another.
Hosts: Deer and elk are affected by this brain diseaskeishpresent in several western states and in Miotaeand Wisconsin. It was also
detected in one Michigan location in 2008 (at anlesed deer breeding facility in Kent CountyMule deer, white-tailed deer, and Rocky
Mountain Elk are the only three species of the Ra@ervidae that are known to be naturally sustdptio CWD. However, it is very likely
that other subspecies of C. elaphus are suscepuilihe disease. Although no other deer in Michigave tested positive for CWD (outside of
the isolated Kent County case), it remains a magoicern due to the large wild population of deghmnstate.
Symptoms: Emaciation, wide stance, lowered head, droopy &aisexcessive salivation.
Damage:Animal fatalities
Control/Treatment: Chronic wasting disease is both transmissible afetiious, but most details of its transmissiona@nio be determined.
No treatment is available for animals affected viWD. Once clinical signs develop, CWD is invahafatal. Affected animals that develop
pneumonia may respond temporarily to treatment waiittibiotics, but ultimately the outcome is stdtdl. Similarly, no vaccine is available to
prevent CWD infection in deer or elk.

Two threatening animal diseases: Chronic wastisgatie and foot and mouth disease.

Programs and Initiatives
Note: These listings highlight the breadth of d@rigtprograms and initiatives currently under wayt bre not
intended to be comprehensive.

Michigan Aquatic Nuisance Species (ANS) Program

In 1996, Michigan developed its first comprehenghé¢S state management plan to provide guidancectons for
the prevention, control, and impact-managemenAfdS that have invaded, or may invade, Michigan v&ateT his
state management plan was updated in 2002, anddggl summary of accomplishments, goals, andtédiv The
MDNR was awarded funding through the Great Lakestdration Initiative in 2010, to update and condéirthe
implementation of the plan. A core team of sta#miers and managers from the Fisheries, Wildlif@tén
Resources, Recreation, and Law Enforcement Divés{ofthe DNR and DEQ), as well as representatiteas the
Pesticide and Plant Pest Management Divisionsh@fepartment of Agriculture and Rural Developmemt)l the
Project Planning Division (of MDOT) are currently the initial stages of updating the state managéemplan. The
plan is accessible attp://www.michigan.gov/documents/dea/deq-ogl-ANST1002_249062_7.pdf

These efforts include the Asian Carp Control Sgwtevhich includes studies performed by the U.SnACorps of
Engineers. The USACE Asian Carp Study stems fronealy 80 million dollar initiative from the Whitelouse
Council on Environmental Quality in 2007, involvimgmulti-pronged federal attack against Asian Cafpe Asian
Carp study examines the possibility of permanestiytting down the Chicago waterway system thatslibkke
Michigan to the Mississippi River Basin, and cooating state efforts in response to the Asian teamgat. Although
some actions may be taken before the study is @isthla final recommendation on how to stop theem@nt of
the Asian Carp and other related species is exgpp¢otbe made by 2013. However, the USACE has beeusad of
moving too slowly to prevent Asian carp and othestie species from invading the Great Lakes. TheAOBE will
release a short list of possible solutions in 26d8uicken the process. The USACE will pick up faee under a
revised strategy in which it no longer will devigesingle preferred method. Instead, the agency pwill forward
several options and leave it to congress and thiégao decide.
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Proposed Legislation to Prevention Asian Carp lioras

Due to Asian Carp being detected beyond establibheders and less than six miles from direct a&teshe Great
Lakes, a bill (The Permanent Prevention of AsiarpQect) was created to direct the U.S. Army Corp&ngineers

to study the watersheds of the lllinois, Chicaga €alumet Rivers, and their tributaries, thatrddirectly into Lake

Michigan, to determine the feasibility and best nseaf implementing the hydrologic separation of @reat Lakes
and Mississippi River basins to prevent the intaddun or establishment of populations of aquaticsance species
along that pathway. In 2010, this bill was introdd in the U.S. House of Representatives (H.R. 688 the U.S.
Senate, but it was merely referred to committed taas “died”). Numerous similar legislative et®ohave suffered
similar fates or otherwise not been acted uponh sag the Asian Carp Prevention Act of 2013. Thesla
congressional bill is H.R. 4001, the Defending AgaiAquatic Invasive Species Act of 2014, which waied as

having a slightly higher chance of making progithss the earlier efforts.

The Sea Lamprey Control Program

Administered by the Great Lakes Fishery Commissthis program may be the best example of integratest
management in North America. The program costs $20 million per year, but has been tremendoustcsssful
in protecting the multi-billion dollar Great Lakéshery for millions of persons who fish or are aived in a related
sector of the economy. Sea lamprey control effbage resulted in a 90% reduction in sea lamprgyuladions
throughout the Great Lakesitp://www.glfc.org/lampcon.php

National Strategy and Implementation Plan for Iina$pecies Management

The National Strategy and Implementation Plan forakive Species Management was developed by a ¢éam
researchers and specialists. This plan is redplenir preparing the Forest Service to deal whth ¢cological and
economic problems associated with the types ofsieaspecies that affect the nation. The plan noapsa strategic
direction for Forest Service programs, which inellRlesearch and Development, International Progr&tase and
Private Forestry, and the National Forest System.

Animal and Plant Health Inspection Service

The Animal and Plant Health inspection Service (APHis responsible for protecting and promoting .U.S
agricultural health, administering the Animal WedfaAct, and carrying out wildlife damage managensativities.
The APHIS mission is an integral part of U.S. Dépa&nt of Agriculture's (USDA) efforts to provideetimation with
safe and affordable food. In recent years, thepesad APHIS' protection function has expanded bédypest and
disease management. Because of its technicaltesgpand leadership in assessing and regulatingske associated
with agricultural imports, APHIS has assumed a gresole in the global agricultural arena. Now, #gency must
respond to other countries' animal and plant hdattbort requirements and negotiate science-basatiatds to
ensure that America's agricultural exports, wortlero$50 billion annually, are protected from uniiiestl trade
restrictions. In response to needs expressed dyAtherican people and Congress, APHIS' protectide also
includes wildlife damage management, the welfaraniinals, human health and safety, and ecosystaimerable to
invasive pests and pathogens. In carrying outliiterse protection responsibilities, APHIS makesrgweffort to
address the needs of all those involved in the &y8cultural sector.

The United States Geological Survey (USGS)

The U.S. Geological Survey plays an important ioleederal efforts to combat invasive species iture and semi-
natural areas. USGS services include the earlgctieh and assessment of newly established invadiees
monitoring of invading populations, contributione the understanding of the ecology of invaders &mel
understanding of factors involved in the resistan€ehabitats to invasion. The USGS is also invdlie the
development and testing of prevention, managenaamt,control methods. USGS science centers comdsearch
relevant to invasive species in Michigan, and thase located at La Crosse, Wisconsin (the Upperwdsd
Environmental Science Center), and Ann Arbor, Mieim (the Great Lakes Science Center). Each stabeiU.S. is
also home to a USGS Water Science Center, soméiichwonduct or support research relevant to ineaspecies
in the Great Lakes.

The USGS maintains databases that may assist lwgtmobnitoring and reporting of invasive speciesuo@nces, as
well as provide information on their control. Aupde of examples of these resources include thend@enous
Aquatic Species Database ditp://nas.er.usgs.gpand the National Biological Information Infrastture (NBII), an
electronic information network that provides acdmesBiological data and information on the natioplants, animals,
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and ecosystems. Sophisticated modeling capabijlitiepredict the potential distribution of invasispecies, are also
available through the National Institute of InvasBpecies Science in Fort Collins, Colorado.

NOAA Great Lakes Environmental Research LaboratGiyERL)

This agency includes research on aquatic invagieeiss, and focuses on the biological and ecolbgitacts of
these species in the Great Lakes, and on the gremenf new species introductions. GLERL houses NOAA
National Center for Research on Aquatic Invasivecis (NCRAIS), which helps to coordinate the agenaquatic
invasive species outreach efforts across the U.S.

Eastern Michigan University Detroit River Interrmatal Wildlife Refuge Study

Researchers from Eastern Michigan University madeffort to study and help contain the spread wsive species
at the Detroit River International Wildlife Refugdpng 5,700 acres of the Detroit River and Lakie.Hn November
2010, EMU was awarded $487,000 by a program thapad of the National Oceanic and Atmospheric
Administration. The purpose is to expand upon wihikt had examined the spread of phragmites ausstatich
impairs the refuge’s economic and environmentability), that had set up monitoring points, lookatlefforts to
control the reed, and also measured effects onrwatdity. The purple loosestrife and reed canaasg are among
the invasive plant species that also might be etudror the next phase of the project, researgbiars to use a
combination of on-the-ground surveys, water qualitalysis, and remote satellite detection of inx@asipecies to
study their spread. Locations will be mapped, aad avill be presented in a new way that is designduklp refuge
officials in making management decisions.

Michigan Invasive Plant Council

The Michigan Invasive Plant Council (MIPC) is a fanofit organization that spans a wide array ofugrgy including
government agencies, commercial enterprises, caats@n organizations, educational institutions, #mel gardening
public. MIPC is an affiliate organization of th@@sheast Exotic Pest Plant Council and its missoto protect
Michigan from the threat of invasive species. Thancil develops and publishes an invasive spdisiedacilitates
the exchange of information concerning the managgnntrol, and monitoring of invasive plants; yides a
forum for all interested parties to discuss issudating to invasive plants; serves as an educati@uvisory, and
technical support council for all aspects of invaglants and related issues; and helps to préwame introductions
of new invasive plants.

Emerald Ash Borer (EBA) Awareness Week

EAB Awareness Week provides information on the stdpat everyone can take to prevent the spreadA®f E
infestation, as well as fostering a cooperativeitpétween citizens, communities, government axadistry to reduce
the risk that the insect poses to the 700 millish txees blanketing the state. During the weektaralighout the
year, the Michigan Department of Agriculture andr&uevelopment (MDARD) urges Michigan residentsd an
visitors to learn about EAB, be on the look-out &oid immediately report possible signs of infestatand adhere to
the State’s order banning the transport of asls treaterials and all firewood from quarantined sreBach spring,
many outreach, education and compliance activdresplanned (or will be highlighted) to help in@eawareness
and understanding of the EAB. The EAB Awarenesskwe typically held during the last week in May.

Michigan Chronic Wasting Disease Task Force-Fireghdrt

In 2003, Governor Granholm signed an executiverocoEating a task force to address the threat odiib Wasting
Disease in Michigan’s deer and elk populations.e Task force includes five members appointed byGbeernor,
who serve as the voting members of the task fofidee directors of the Department of Agriculture ynBIDARD),
Community Health, Natural Resources, Environme@adlity, State Police, and Transportation servaasvoting
members of the task force. In October of 2003 tdis& force presented its findings and recommeaodsitin a report
delivered to the Governor. The report can be faamnaww.michigan.gov/cwd.

Michigan Cooperative Suppression Program — GypsthNdestations
The main goal of the Cooperative Suppression Progeato provide technical and funding assistancedonty
governments. This allows them the opportunity tovjzle protection from severe gypsy moth populatioriThe
objectives are 1) to reduce the risk of severel@dimn and 2) to reduce the nuisance created melaaterpillar
numbers. A county, interested in participatingne Cooperative Suppression Program, enters insmegement with
MDARD to conduct the program. MDARD provides tiaig, technical support and operational guidelittethe
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county. The training and guidelines are used &mtifly areas for treatment. The State of Michigsers into a
contract with an applicant for treatment of theldjeal areas and the county is granted up to 50%-sbare for the
cost of conducting the program.

Aquatic Invasive Species Awareness Week

In a continued effort to raise public awarenessualtioe negative impacts caused by aquatic invespeeies, the
State of Michigan has established the Aquatic liveaSpecies (AIS) Awareness Week, usually the stteweek in
June. An aquatic invasive species is defined ast@rborne, non-native organism that threatensdihersity or
abundance of native species, the ecological dhatwh impacted waters, or threatens a commercigdicaltural,
aquacultural, or recreational activity. The AIS @&wness Week recognizes that Michigan’s expansieesbnes and
inland waters draw millions of tourists and reci@zdl users each year, and that appropriate prieeestieps must be
taken to protect the state’s water resources frorasive aquatic species. The AIS Awareness Wesgiassored by
the MDEQ’s Office of the Great Lakes, working inllaboration with other state and federal agenciesvall as
private and nonprofit organizations.

Some Mitigation Alternatives for Invasive Species

. Restrictions on the import and transport of specssgers.

. Adjustments to hunting, fishing, and other policesl regulations related to wildlife populations.
. Use of barriers to prevent invasive species travel.

. Use of competing species or other population coterihniques.

Tie-ln With Local Hazard Mitigation Planning

Because many means of implementing mitigation astieccur through local activities, this updated MPiMlaces
additional emphasis on the coordination of Statell@lanning and initiatives with those taking @aat the local
level. This takes two forms:

1. The provision of guidance, encouragement,iacehtives to local governments by the State, to
promote local plan development, and
2. The consideration of information containedbical hazard mitigation plans when developing&tat

plans and mitigation priorities.

Regarding the first type of State-local planningrcination, MSP guidance has included the “Localzadd
Mitigation Planning Workbook” (EMD-PUB 207), whidl currently being updated for release by 2015r the
second type of State-local planning coordinatiogeetion later in this plan summarizes hazard pyiarformation as
it has been reported in local hazard mitigatiomglaHere, it will merely be noted that no locardma mitigation
plans have yet identified invasive species as dtieeir top hazards.
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Emerald Ash Borer Quarantine Area Map, as of early2014
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MDARD Customer Service Center
Toll Free: {800} 292-3939
www. michigan.gov/eab

Source: Michigan Department of Agriculture and &evelopment
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